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The solid phase microextraction (SPME) technique is a convenient isolating and 
pretreatment technique. As a powerful sampling preparation technique, SPME has 
been proved to be a simple, fast, sensitive and solvent–free approach. It is easy to 
combine with gas chromatography (GC) or liquid chromatography. The purpose of 
our work is to establish methods for complex real samples using SPME and develop 
new SPME coating materials. Seven aldehydes generated from lipid oxidation were 
studied using headspace SPME. The results indicated that the oil storage time 
presented good correlation with hexanal concentration in the oil samples, and the 
hexanal concentration may be set as a lipid oxidation marker in edible oils. In addition, 
a new coating material, Zinc oxide (ZnO) nanorods were directly prepared on 
stainless steel wires using in situ hydrothermal growth method. The effects of ZnO 
preparation and extraction parameters were investigated and optimized. A method was 
developed and successfully applied to the determination of five aldehydes generated 
from oil oxidation in instant noodle samples. 
There are four chapters in this dissertation. 
1   In the first chapter, SPME technique, including its origin, development, theories, 
coatings and applications, was systematically introduced. The research plan of the 
study was put forward. 
2   In the second chapter, a method using headspace SPME coupled to GC for the 
analysis of aldehydes in edible oils was developed. The extraction efficiency of five 
commercial fibers was investigated and the influence of extraction temperature, 
extraction time, desorption temperature, and desorption time were optimized. The best 
result was obtained with 85 μm carboxen/polydimethylsiloxan. Under the optimized 
conditions, the content of hexanal was the highest of the seven aldehydes in all edible 
oils. In addition, the oil storage time presented good correlation with hexanal 















oxidation marker in edible oils. This developed approach was successfully applied to 
analyze hexanal in peanut oil, soy oil, and olive oil samples. 
3   In the third chapter, ZnO nanorods were prepared and applied to the 
determination of five aldehydes in instant noodles. ZnO nanorods were prepared on 
stainless steel wires using in situ hydrothermal growth method, and the extraction 
efficiency for five aldehydes was investigated. A guiding tube was introduced into the 
labortory-made SPME fiber to protect the ZnO nanorods coating from shaving, which 
significantly improved the method repeatability and prolonged the service life of the 
coating. The parameter of the ZnO preparation and extraction were optimized, and the 
method developed was successfully applied to the determination of aldehydes in real 
instant noodles. 
4   In the fourth chapter, the study results were summarized and the future prospect 
of SPME was given. 
 






















色谱等仪器联用的特点。该技术由 Pawliszyn 研究小组[1]于 1989 年首次提出并于
1993 年成功实现商品化。近二十多年来这一技术处于不断发展中，曾被评为 20























































=   （1）        
式中，Kfs是纤维涂层/样品溶液分配常数，Cf 是分析物在纤维的平衡浓度，Cs是
分析物在样品溶液的平衡浓度，nf 是纤维涂层的分析物萃取量，Vf是纤维涂层的










    （2） 
式（3）即为 DI–SPME 在平衡状态下的定量公式。由该式还可求出 SPME 技术
在平衡时的萃取回收率，即 大回收率： 
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积才能达到足够的分析灵敏度。当 Kfs值较小（约 200），Vf也较小，即 fsK Vf sV
时，式（2）可以简化为： 


























品溶液之间的平衡常数 Khs（式 5）以及纤维涂层和顶空的平衡常数 Kfh（式 6），
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